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Unfrozen Water Content. In cooperation with U. S. Army CRREL,
pulsed nuclear magnetic resonance (NMR) techniques have been
developed and utilized to determine phase composition curves of
frozen soils.

Uplift of Objects by Ice Surfaces. Study of objects resting upon
an upfreezing ice surface show that: 1) a wide variety of objects
can be uplifted; 2) substantial heaving pressures can be generated;
3) uplift by an ice surface can be explained by ice segregation
theory; and 4) the observations on uplift have theoretical, field,
and applied implications.

Gelifluction (Periglacial Solifluction). Gelifluction produced on
an essentially natural scale in the laboratory's 2.5 x 3.6 m
tilting slab shows that slope motion is strongly influenced by ice
distribution and rate of thaw.

Upfreezing of Objects. Experiments on the upfreezing, in silt, of
glass objects of various sizes, shapes and orientations: 1) sup-
port the frost-pull hypothesis, and 2) indicate that the heave
rate of objects is strongly related to their size and geometry.
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FOREWORD

The funding of the Periglacial Research Laboratory has been
about equally divided between the Army Research Office and the
National Science Foundation. The initial grant years were
necessarily largely devoted to equipping the laboratory (except
for the tilting slab that gave the Laboratory its unique character),
testing experimental procedures, and getting the research program
underway; the subsequent years were consequently the more productive
ones.

Following Dr. Washburn's retirement to Emeritus status,

Dr. Burrous was appointed Technical Director of the Laboratory.
Dr. Bernard Hallet, presently at Stanford University, will be

joining the University of washington next year to assume the

Directorship of the Laboratory.
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\ PROBLEMS STUDIED

The problems studied comprised various forms of frost action
in soils, including deformation, upfreezing of objects, and slope
movements during freezing and thawing; uplift of objects by ice

surfaces during freezing; and determination of unfrozen water

content of frozen soils.
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SUMMARY OF MOST IMPORTANT RESULTS

Deformation Structures. Experiments conducted in the 2.5 x

3.6 m slab have provided new data on soil deformation during
freeze-thaw cycles. It was shown that variation in cover materials
can lead to deformation structures in soils along or near their

%1 contact, probably due to offset of freezing and thawing fronts.

The deformation produced included vertical breaks, apparently

e R P ST RO T

caused by shearing, and involutions ("pocket structures")

presumably caused by density differences during thaw.

Unfrozen Water Content. In cooperation with U. S. Army

CRREL, pulsed nuclear magnetic resonance (NMR) techniques have
been developed and utilized to determine phase composition curves
of frozen soils (i.e. curves of unfrozen water content versus
temperature). This promising technique offers advantages in
speed, convenience, and in the wide range of temperatures in
which water contents of different soil types can be studied.

It was demonstrated that this technique gives a high degree of
reproducibility and is consistent with other established methods.

Uplift of Objects by Ice Surfaces. Recent experimental work

on the vertical transport of an object resting upon an upfreezing

ice surface have shown that: 1) a wide variety of objects can

be uﬁlifted; 2) substantial heaving pressures can be generated;

3) uplift by an ice surface can be explained by ice segregation

theory; and 4) the observations on uplift have theoretical, field,

and applied implications.

Gelifluction (Periglacial Solifluction). Gelifluction has
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been produced on an essentially natural scale in the laboratory's

2.5 x 3.6 m tilting slab., It has been shown that slope motion

is strongly influenced by ice distribution and rate of thaw. 1In

particular, the experiments clearly indicated that periods of

major soil motion coincided with periods when the thaw front was

within the region of segregated ice. Further, most of the sub-

»
surface strain was confined to the icy region.
Upfreezing of Objects. Experiments on the upfreezing, in
» silt, of glass objects of various sizes, shapes and orientations:

1) support the frost-pull hypothesis, and 2) indicate that the

heaving rates of objects are strongly related to their projected

height (or vertical dimension) despite other geometric differences.
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ments, based in part on work accomplished in the Periglacial

Laboratory. Although most of these students were not financed

by the program, they could not have carried out their work

without the presence of the Laboratory and the support it

received from ARO and NSF.
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